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Current Gain Enhancement in SiGe HBTSs

Ohsung Song, Sandon Yi and Dugjoong Kim

24 RF ICY HA4AC] SiGe AT EAlZS 712 o]F YT ERA| 2E (hetero junction bipolar transistor: HBT)

0.35 umF Si-Ge BiCMOSZA & AZslurt e VBEEHIMQ current gain®] A¥AYE FdA7171 938l SiGe
AuAZe AFULES F2AD & 9t AW 2e] S EDR Lx9 A TA2AL Yolugtc AR 2
o} 57E 200A7} 300A02 PR 23 FATANY 8F5E RE wol2E 4% EDR(Emitter Drive-in RTA)S) &
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Abstract We fabricated SiGe BiCMOS devices, which are important for ultra high speed RF IC chips, by employing
0.35 um CMOS process. To meet with the requirement of low noise level with linear base leakage current at low VBE
region, we try to minimize polysilicon/ silicon interface traps by optimizing capping silicon thickness and EDR(emitter
drive-in RTA) temperature. We employed 200A and 300A -thick capping silicon, and varied the EDR process condition
at temperature of 900~1000°C, and time of 0~30 sec at a given capping silicon thickness. We investigated current gain
behavior at each process condition. We suggest that optimum EDR process condition would be 975°C-30 sec with 300
A -thick capping silicon for proposed 0.35 pm-SiGe HBT devices.
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Fig. 1. A process flow for proposed 0.35um SiGe
BiCMOS device.
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Fig. 2. A cross-sectional
0.35 pm SiGe HBT devices.
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Fig. 3. Gummel plot and hFE with EDR temperature of a
200 A -thick capping layered HBT devices.
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Fig. 4. Gummel plot and hFE with EDR temperature of a
300 A-thick capping layered HBT devices.
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Fig. 5. Gummel plot and hFE with EDR time at the
EDR temperature of 975°C.
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Table. 1. AC characteristics with EDR temperature
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Condition fr[GHz] fmax[GHz]

0°C O sec 44.5 40.0
975°C 30 sec 423 48.7
1000°C 30 sec 40.0 537
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